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The Apparatus required for the Experiments mentioned in 
this little book is contained in a Box supplied by Messrs. Joseph, 
Mtebs, & Co., and consists of the following articles: — 

1. Two Bar Magnets with Armatures. 

2. Horse-shoe Magnet and Armature. 

3. Two Magnetic Fishes and>>Ietal Rod. 

4. One Magnetic Swan. 

5. Iron Balls^ about six in number, and of 

three different sizes. 

6. Box of Iron Filings. 

7. A Piece of Muslin. 

8. A Knitting Needle or steel wire. 

9. One Spinner. 

10. Horizontal Needle, Stand, and Point 

1 1 Dipping Needle. 

12. Compass. 

13. Iron Nails or Brads of different sizes. 



THE MAGNET. 



loj goes into a toy-shop to parcham 
some article suited to his taato and to the amount 
of his pocket-money, he is bewildered by the ex- 
tent and the variety of the display. He has long 
since discovered the mysteries of top and marbles, 
of kite and ball, and though his relish for them 
is as keen as ever, he does not wish to expend 
his capital on any one of these objects, but would 
like to have something new. What shall it be? 
Casting his eyes around lie sees hanging up in 
the window a magnet — a piece of steel bent into 
the form of a very long horse-shoe, with a bit 
of iron connecting the two ends which are of 
JjriKht metal, whiln the rest o{ \lie Vot?ft-^*aft\k 



covereii with sealing-wasj do doubt to pre'' 
from getting rusty. 

And you, my young lady, deeply learned in thftj 
mysteries of dolla and the economy of dolla'-houses,' 
will not, I am sure, object to put o£Ffor an hour thi 
tea-party to which your dolls had invited the doll 
of your school companion, while your brother ex-i 
hibits to you the wonders of his newly purchase! 
magnet. He will show you how it will take 
mamma's scissors,runawaywith your own needles, 
and even make a needle move about on a plate 
held nndemeath, and by robbing it on the blade 
of a pen-knife it will enable that arttclo to take up 
small bits of iron and steel. But your brother has 
soon shown you all that ho knows about the mag- 
net and yoH are anxious to get back to your doUa 
or perhaps to join your school-fellows in the game 
well-named let Graeme. But suppose that instead 
of the horse-shoe magnet, papa or mamma, or some 
kind uncle or aunt, should present you and yoor 
brother with a bos of magnetic toys, you would, I 
am sure, not object to give up a whole evening to 
an exami nation of their wonders. 

Here is such a box: — it contains not only a maj 
net in the form of a horse-shoe, but also s^aigl 
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^^^K^y well is UEed by people on boaxd ship, to en- 
^^Hpile thorn to find thuir way when out of »ight of 
^^Tand Oil tile open sea ; here too are fishes and a 

»wan and a number of other toys that perhaps you 

do not know the use of. 

I_J am going to tell yoa something about all these 
Ungs which I hope will amuse you. I will try 
ut to be dull or difficult, and will not use many 
wd words. Should yon, however, find me dull, 
|k fault will belong to me and not to the magnet ; 
br though the magnet may be in some respects 
difficult to understand, and some very hard words 
are used to explain much that it does, there are 

IL.many beautiful things to be learnt about it that 
|a will, I am sure, not oidy wonder how such 
dngs can be, but also how they were ever found 
^t ia more easy to remember a word and to im- 
Brstand the thing it is meant to express when we 
know how the word came first to be used, just as 
we take more interest in a person when we know 
B fatlier and mother, sisters and brothers, than 
tjie stood quite alone in the world. Now the 
l^magnet is got from Magnsaia, a place in Asaa. 









f Minor, where there is found a kind of iron ord I 
I which takes up pieces of iron and steel just as I 
' your brother's horse-shoe magnet does. The J 
people who lived in this place a very long time I 
ago called this dark stony-looking ore by the name i 
of magnea, after the name of the place, from ii'hich 
we get our word magnet. A piece of this magnetic 
, properly shaped and arranged, so aa to 
ahow its peculiar properties, is called a natural 
I magnet, to distinguish it from steel magnets which 
\ ere made artificially and are hence called artificial 
magnets. The natural magnet is also called a lode- 
stone,£rom an old word signifying leading or guiding 

I stone, because a great many hundred years ago 
people made use of this stone to guide them over 
wide deserts where there are no hills or houses, 
roads or finger-posts to show them the way. 
By means of the natural, or artificial magnet, J 
we can make another magnet oat of a bar or ' 
of steel. In such a case wo are said to magnetite J 
the bar or wire, and the bar and the wire are sai J m 
to he magnetised. The branch of knowledge which I 
tells us about these things Js called magnetism; and I 
the person who makes this science his peculiar J 
stady is called a magnetician. There is no reasoa J 




5ya young lady shoald not study all that is 
known about this or any other branch of science. 
The laws of nature exert tbeir influence on women 
as well as men, and all alike may suffer from 
neglecting them. There is nothing peculiar in a 
woman's mind which prevents it from a deeper 

t insight into natural laws, and there is nothing pe- 

I eoliar in a. man's mind that he should appropriate 
this knowledge to himself. 

Let us now proceed to enquire into the proper- 
ties of the magnet. The first and most obvious 
property of the magnet is its attractive force for 
pieces of unmagnetised iron and steel. This may 
be shown in various ways, as you well know. 

I We will, however, give a few examples : if yon 

L Iffill thread your needle, and hold it dangling in 
e air by the thread, — or still 

I better, tie a piece of thin iron 

L wire to a thread, and hold it 

lin the same manner, — your 

klirother will bring up the end 
of one of the bar magnets to- 
wards it, and you will observe 
that when the end of the mag- 

B witiiin an inch or two <sf l^Lt. xissi&»» 
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10 
Olq latter will dj up to, and cling to it (See 

%. 1.) 

This is what is called making aii e^eperiment or 
a trial, by which we find out something relating 
to the bodies or things operated on. In the case 
before ua we learn tliat your bar-magnet exerts 
an attractive force or power over your needle. 
By trying the experiment with a great niany 
magnets and a great many needles, we arrive at 
a more general conclusion, viz., that magnets 
exert an attractive force on needles. By 
hanging Up a gi'eat variety of articles of different 
sizes, such as keys, pieces of wire, and other ar- 
ticles in iron and steel, and bringing np to them 
either end of a magnet, or the ends of voiions 
magnets of different sizes, we arrive at a still 
more general conclusion, namely, that the magnet 
attracts or draws to itself iron and steeL It is 
necessary, however, for this to be quite true, that 
the iron and steel should not he previously mag- 
netic, or we shall have another property which 
will be noticed further on. 

Let us now try another experiment on the at- 
tractive force : you will find in your box a spinner, 
consisting of a flat disk of brass with a piece 
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iron Txm throogli the centre. If yon atteiopt with 
tLe end of tbe magnet to take np this spinner by 
the brass, you will fail to tlo so, because the 
let does not attract brasB as it does iron or 
but jou will find that the end of the mag- 
net will readily take Up the spinner by its stem, 
and if you set it spinning on the table, as yon 
would a teetotum, yoa can even then take it up, 
and it will go on spinning from the end of the 
magnet. 

You will find in yonr box a nnmber of iron 
bullets: you will be able easily to take np one 
with the end of the magnet, and to 
make it roll about 
therefrom. Ton will 
moke a second bullet 

first, and the (bird to the second (see "*■ ^ 
fig. 2), clearly showing that the magnetic force, 
whatever that may be, is contioaed to a distance 
from tbe end of the magnet through the first bullet 
to the second, and through the second to the third. 
That this force is derived from the magnet, and 
does not permanently reside in the bullets, may be 
^ored by gently withdrawing the top bullet from 
coutact with tbe magnet, when the sacovii, isA. 



)Q auie easily to taxe up one 
le magnet, and to ^-^fi^^l^^^ 
; while saspended ^^P"^^ 
ill also be able to JJ 
diet hang to the 
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third bullets will fall away from the first. TKs 
experiment may be varied by placing a small key 
to the end of the magnet, an iron nail to the end 
of the key, a piece of iron wire to the end of the 
nail, a small needle to the end of the wire, and so 
on. On gently withdrawing the key, all the o( 
bodies which it supported will fall. 

You will find in your box a quantity of 
filings. Dip the end of the bar magnet into 
filings, and obaerve how beautifully the iron par- 
ticles arrange themselves in feather-like clusters. 
Here, as in the case of the biJlets, one particle 
supports another and that supports a third, and 
ao on throughout the vast number of particlee 
taken up. Now wipe off the filings with your 
fingers, for you cannot shake them all off, and 
place the magnet fiat down on a large sheet of 
paper, such aa an old newspaper. Over the mag- 
net place a sheet of clean writing paper, then poor 
the iron-filinga into a piece of muslin, make it up 
into the form of a bag, and shake this over the 
paper under which the magnet lies. The filings 
will arrange theraaelvea according to the form of 
the magnet, and if your brother will strike under- 
neath the table two or three blows with bis fiaua^ 
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make the iron filings start up, tfaey irill in 
falling arrange themselves into a series of curves, 
proceeding outwards from the two ends of the 
and inwards so as to connect these two 




ends, these lines representing the directions of the 
force which resides in the m^net, and influences 
snrrounding bodies, as it is also influenced by 
them, especially by bodies of iron and steel If 
you move the paper over the magnet, the filings 
will move about wherever they come near to or 
pass over one of the ends of the magnet. Observe 
too, that if you sprinkle iron filings over the bare 
magnet, by for the largest quantity attach them- 
selves to the two ends, and that the quantity 
rapidly diminishes as we approach the centre of 
the bar whore there are no filing^ »X «!ii q« ^ws^ 
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may be easily shaken off, by which we leam thl 
the magnetic force resides chiefly if not entirelj 
at the ends of the magnet. You may furtha 
prove this fact by endeavouring to suspend t 
bullets, keys and wires from different parts oft] 
bar magnet. 

Our experiments have thus far been made with 
the straight bar magnoL The horse-shoe magnet 
is nothiug more than a bar magnet bent into that 
shape for the convenience of having the two ends 
near together. The two ends are connected by a 
piece of iron called a keeper or an armatvtre, the 
use of which is to prevent the dispersion of the 
magnetic force. Straight barmagnets are uanally 
arranged in pairs, with keepers or armatures con- 
necting the two ends, as shown in fig. 4. If yoo 
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hang up a horeo-shoe magnet, and attach to its 
keeper a small scale-pan made of cardboard, yoo 
can add weights to the scale-pan vintil the keep&r 
is palled off. Yoa can thus ascertain the strenj 
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of tlie magnet. If you leave the scale-pan with 
nearly as much weight as the magnet can snpport 
attached to the keeper, the magnet will increase in 
strength from day to day, so that you may from 
dme to time add to the scale-pan small weights, 
euch aa small shot In this way we have heard of 
a magnet being made to supjwrt more than thirty 
times its own weight. Sometimes five or six 
horfio-shoe magnets are placed aide by side, and 
Sfrewed together, forming what is called a mag- 
netia battery. 

We h»ve thus far spolicn of the attractive force 
of the magnet. We come now to notice another 
force, eqnal in amount and quite as remarkable, 
vix., the repultive force. In order to show this, 
place the small magnetic needle by its central 
brass cap, upon the steel point, when you will 
observe that the 
needle will swing 
roond and point 
to the north (see . 
5.) Ton must 

ip the needle a ^'^ *' 

feet away from the other magnetic thingg 

the box, and when it has atUWi. io-wii ■sAk.iiSSc^] 
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■into a horizontal position, hold the end of c 
of the bar magnets level with it, at the dista 
of one or two feet, and you will observe 1 
one end of the needle will turn round and poiu 
to the end of the bar magnet. If you slowl^a 
walk round the table keeping the bar magnet* 
in the same horizontal plane, the needle will 
follow it wherever you go, provided tlie distance 
be not too great. This you see is another case o 
attraction. When however the needle is steadi 
pointing to the end of the bar magnet, if y« 
suddenly turn the bar magnet round so ias I 
present the other end to the needle, the nee^ 
will awing round and present its other end all] 
Try this as many times as you like, you will t 
that one end of the needle is always attracted 1 
one end of the bar magnet, but that the same e 
of the bar invariably drives away or repela the 
other end of the needle ; — in short, the end of the 
bar which attracts one end of the needle repels 
the other end. 

All this is very wonderful. We are scarcely 
more able now than when the magnet was first 
discovered, to tell how it is that the magnet causes 
its invisible force to act upon the distant needle. 
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That there are lines of force proceeding from the 

ends of the magnet, through the air is evident 

fjromthe experiment in which the iron filings were 

rdnsted over the bar magnet (ace fig. 3), and it is 

ujr to show that similar lines of force proceed 

trom the ends of the magnetic needle. These sets 

of lines of force, mutually act and re-act upon 

ich other in obedience to a certain law, which 

rlbe understand, although the causes of that law 
kay be as mysterious as ever, 
t You are quite aware that the magnetic needle 
|X>ints towards the north, which is called the 
direction of the needle, or simply the magnetic 
dirtction, and that its value in the compass, de- 
pends upon this property. A bar magnet properly 
mounted or hong up, so as to be free to move in a 
horizontal direction, will also swing round towards 
the north, and yon will generally find the letter N 
marked on that end of the necdtc that points 
towards the north, while on the similar end of the 
bar magnet there is a notch, and also in some 

Kies the letter N. In tlie horse~9hoe magnet, a 
tch id also made in that end which would point 
Uie north if the magnet were straight. 
Of course, if one end of the strai^Ut \ii«Cisi «« 
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Dtt^mnt^owards the north, the other enS most 
point towards the south. It is usual to call these 
ends by the name of poles : the end tliat points 
towards the north is the north pole of the magnet, 
while the end that points towards the south is 
called the south pole. It is of no great conse- 
quence, whether wa call them enda or poles, but 
as the latter word is the usual one, wo will now 
adopt it. 

Every magnet, then, has two poles : the Hne 
'which joins them, and is supposed to pass through 
the centre of the straight bar, is called the aixis of 
the magnet. Now let us repeat our last experi- 
ment, with a little more care, and in order to be 
quite sure which is the north pole of the needle, 
we will stick a little bit of paper on the point 
which is directed towards the nortli, so that when 
it is swinging round, there will he no difficulty in 
knowing, which is the north pole and which the 
south. 

Present the north pole of the har, to the nortli 
pole of the needle, and observe, that the north 
pole of the needle is repelled : the needle swings 
round, so as to place its north pole as far as 
passible from the north pole of the har. 
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Present the soatb pole of the liar to the sottUi 
pole of the needle and you will find a similar 
repulsion. 

Present the north pole of the bar to the south 
pole of the needle and there will be a powerfiil at- 
traction. The needle will swing round as if eager 
to come in contact with the bar, and a similar 
effect will be observed if you present the south 
pole of the bar to the north pole of the needle. 

These effects may be observed with magnets of 
all sizes, whether the magnet operated on he a 
small compass-need lo or a large bar magnet, or 
whether the operating magnet be large or small, 
straight or curved. 

We learn from these experiments — 1st, that 
two north poles repel each other; 2ndly, that two 
south poles repel each other; 3rdly, that a north 
pole and a sooth pole attract each other ; 4thly, 
that a south pole and a north pole attract each 
other. All these four resnlts may be concisely ex- 
pressed in these words : — poles of the tame name 
repel; poles ofdiffereiit names attract eae/i other. 

In performing experiments everything should 
be done with care and gentleness. Ex|jeriniont3, 
ih may fail under an awkward ot xom.^vXis.iA- 
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ling of the apparatus, will often succeed when 
neat and geutle hand is employed. When I 
you that on bringing up one pole of the bar to 
similar pole of the needle you cannot possibly m: 
them attract each other (for that would be contrj 
to a law of nature), I do not mean to say that 
holding the needle fast you cannot moke its 
pole meet the north pole of the bar, for you obi 
ously can do so ; hut this is not to use the ap| 
ratus fiiirly, — in fact, you injure it: you think 
you have made the north pole of the needle cling 
to the north pole of tiie bar, hut you have done no 
snch thing: nature la always true to herself and 
will not alter one of her laws to suit our caprice. 
Before the north end of the bar can attract the 
marked end of the needle it reverses the poles of 
the needle, the south pole taking the place of the 
north, and the north that of the south, so tliat the 
law above given still holds good. This reversal 
of the poles is not an uncommon accident when 
magnets are ex|M)3od to violence. If you throw a 
magnet down hastily on the table, or let it fall to 
the ground, you may not only reverse the poles 
but greatly weaken, or destroy altogeihcr the 
m&gnetic force. A similar effect may be pro- 
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e action of too high a temperataw on 
the magnet. The mechanical violence occasioned 
by lightning striking a abip has been known to 
destroy tho magnetism or reverse the poles of the 
ship's compass-needle. 

You will take care in placing your bar magnets 
in the box to arrange the poles of opposite names 
side by side, and connect them with the keeper, 
(as shown in fig. 4) by which means the magnets 
retain their power : whereas, if the poles of the 
same names are placed side by side they injure 
each other. In the case of the magnetic battery 
already referred to, where five or six horae-ahoe 
magnets are screwed together, poles of the same 
name are placed upon each other ; but the effect 
of tliis arrangement is to produce one large mag- 
net, the force of which is maintained by the arma- 
ture which connects the opposite poles. 

The magnetic fishes and the magnetic swan, 
which you will find in your box, depend for their 
action D[ion the law of opposite poles, which has 
been explained. Each fish contains in its body a 
piece of magnetised steel wire, running in the di- 
rection of tho length or axis of the fish's body, 
b the south pole projecting ftom ■Aa iaoM.'C;«i., — 
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GO that when placed in a basin of crater the fiatt 
will take up a position north and soutli. Accoin 
panying the fish is a small metal rod, and i 
usual method of showing this toy is to put a 
piece of bread on the point of the rod, and hold Su 
over the baain. The fish will immediately swim ■ 
np as if to seize hold of the bread, and attaching 
itself to the rod, it can be drawn out of the water. 
If before the fish has quite got up to the bread, 
you suddenly turn round the rod and present the 
blunted end, the fish will turn its head away, as 
if offended at being cheated, I need not of course 
take much trouble in explaining the action of tlua 
toy ; the rod is a small magnet, the pointed end 
of which is the north pole ; and as the fish's now«| 
is the south pole, they attract each other. Tha I 
blunt end of the rod being the south pole, of 
course repels the south pole at the fish's nose, and 
attracts the fish's tail, where the north pole is 
situate. If a couple of fishes he kept at rest in 
the water, they will beautifully illustrate the law 
of the opposite poles; they will arrange them- 
selves Just as you are directed to arrange your 
bar magnets (see fig. 4) side by side, the north 
pole of one corresponding with the south pole of 



^^^ other and viee versa. So with these fishes: the 
head of one will correspond with the tail of the 
other ; — or if the magnetised wire does not extend 
all the way to the tail, the head or sonth pole of 
the fish will arrest itself at that part of the body 
of its companion where the north pole terminates. 
By operating on the fishes with a stronger magnet 
than the pointed rod, such as one of your bar 
magnets, and moving it round the outside of the 
basin, you will be ablo to make the fishes swim 
round in eager search of the attractive force. I 
must just beg you to remark how wonderful it is 
that the magnetic force is able to act through the 
substance of the basui, as, indeed, it will act 
through any other substance, unless it bo made 
of iron or steeL 

The magnetic swan has, of course, a piece of 
magnetised steel wire in its neck, the south pole 
of which is situate in or near the mouth, and the 
north pole terminates somewhere in the body. 
This magnet must, of course, be bent; but tlie 
bending does not, as you know in the case of the 
horse-shoe magnets, prevent it from acting, — only 
the curve must not form a complete circle, or it 

^^^1 not exhibit any magnetic power. ^^_ 
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There is another toy called the magnetic ship, 
which acts in the same manner as the fishes and 
the swan. 

We come now to consider some of the various 
ways by which the magnetic force may be given 
to other bodies, such as bars or wires of steel. If 
mamma will allow you to use one of her knitting 
needles, what I am going to describe will well 
repay the loss of it, for we shall presently have to 
break it to pieces. We are going to make a mag- 
net of this knitting needle ; but first of all, let us 
see whether it be not already magnetised, since 
steel articles are liable, from various causes, to 
become magnetic without our knowing anything 
about it. In order to ascertain whether a body 
be magnetic, we present one end of it to the 
magnetic needle whilst resting on its point (see 
fig. 5), and free to move on the application of a 
slight disturbing force. If the needle show at- 
traction, we present the other end of the same 
body to the same pole of the needle ; and if it still 
show attraction, we may be sure that the body is 
not magnetic, — since, if it were, one end would 
attract, while the other would repel the same pole 
of the needle. Now let us try the effect of the 
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fitting needle : present one end of it to the north 

pole of the needle, — the needle swings np to It, 
tlius sbowing attraction ; present tlie other end to 
tlie same pole of the needle, — it again swings np 
to it, aj^ain showing attraction. Yon may, if you 
like, repeat the experiment with the aonth pole of 
the needle, although it is not necessary to do so ; 
for it is quite impossihle for the magnetic force to 
exist without repulsion being shown as strongly 
as attraction, — and the first experiment was suf- 
ficient to prove the absence of repulsion. 

Let us now convert the knitting neeiUe into a 
magnet, for which purpose place the needle upon 
a sheet of paper, and take yonr bar magnets one 
ia eocb hand (aa shown in fig. 6), the north pole 




of one pointing downwards, and the south pole of 
the other pointing downwards: in this position 
bnng them down upon, and in contact with, the 
centre of the wire ; press firmly with one of the 
pets, and move the oilier s\o"«\-3 k\«v*^ "^o* 



, quite to the end: — then, with a swaep;, 
your hand, bring the magnet back to its origii 
position : press the wire firmly with it, and wit] 
draw the otller magnet in a similar manner ; wii 
a sweep of the arm bring this magnet back to i( 
original position, and repeat the operation with 
first magnet, and again with the second 
and so on for half a dozen times, when you 
find the knitting neodle to be strongly magnetic,— 
that is, you have given it a north pole and a south 
pole; if suspended in the air by something that 
will not untwist, as a single lino of floss silk, it 
will arrange itself north and south, just like the 
magnetic needle. Observe, that the north end 
the bar magnet produces a south pole in the w 
while the south end of the bar magnet prodi 
the north pole of the wire. 

In this experiment a steel wire, such as a 
ting needle, must be chosen. It is true that 
iron wire can be magnetised, but it loses its 
netism so quickly that it will not answer 
purpose. 

What do you suppose now would be the effect 
if you were to break the magnetised knitting 
needle into two parts ? You will probably saj| 
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pole will be separated 
south pole, so that one part of the wire will exhibit 
only north magnetiam, while the other part of the 
irire exhibits only soath magnetism. But we have 
iAlready found that one force cannot possibly exist 
ithout the other. If you have a north polo at one 
id, you must have a south pole at the other, and 
versd; bat then, you would say, there must be 
two new poles made by breaking the needle into 
two parts. Exactly bo: however wonderful it may 
appear, it is nevertheless true that at the apot where 
the knitting needle was broken, two new poles ap- 
pear, so that each piece instantly becomes a perfect 
magnet, as you prove by presenting the two ends 
of each respectively to the magnetic needle, when 
lU find that the north pole of the wire remains the 
as before, while its south pole is the broken 
end: the south pole ofthe knitting wire remains the 
same as before, while the north pole is the broken 
end. Now, suppose you break each part of the 
needle into smaller parts, as many as you please, 
you will find that each fragment is a perfect mag- 
net : it will show attraction and repulsion of the 
magnetic needle, it will take up iron filings, aod 
Bbow the magnetic curves if it \i6 ctcsfti'i^.V'Sa v' 
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e of thin paper, and iron filing: 
it, fas in fig. 3) and if you run it through a small 
piece of cork, just sufficient to float it in water, it 
will take up a position north and south, and C! 
be made to test the polarity of any of ths oth< 
pieces of the knitting needle. 

The horae-shoe magnet may also bo used 
magnetise a piece of steel wire, for which pnrpoi 
place the wire upon a sheet of paper, and prea( 
upon its centre with 
the fore finger of the 
left hand (as shoNvn 
y^^^_^'y in fig- 7): then take 
ofi' the keeper from 
the horse-shoe mag- 
^'■'- net, and holding the 

magnet in the right hand, place its marked or 
north end down upon the wire close to your 
finger, and move it along the wire to the end, 
pressing moderately hard : then, withdrawing iho 
magnet with a sweep of the hand, bring it down 
the other wire on the other side of your finger, 
and with the unmarked or south pole rub the 
wire as before : then with a sweep of the hand 
bring the north pole to its first position, and rat 
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■tiie half of the wire aa before : repeat the process 
with the south pole, and so on for half a dozen 
times, when yon will fiiid the wire to be strongly 
magnetic. 

The force which causes the needle to point to- 
wards the north, resides in the earth itself. In 
fact, the earth may he considered as an enormous 
magnet, having its north and its south pole ; while 
the axis which forms tlie two, is nearly eijual to the 
diameter of the earth, or about 8,000 uiiies. The 
north magnetic pole, is not tlte same as the geo- 
graphical pole, or axis of the earth, but is situated 
about 24^° to the west of the true north. Thifl is 
called the magnetic variation or declination, and is 
diSereut in difierent countries, according to their 
position with respect to the north magnetic pole, 
while at some parts of the earth's surface, there is 
no variation at all (see fig. 12.) This of course 
happens at those places, where the north pole of 
the earth, and the north magnetic pole, nre in the 
Lianie line as the place in question; which line is 
' Galled the line of no vatiation. In our own 
country, or at least at that part of it, where 
Greenwich Observatory is situated, the variation 
is. as already stated, 24^° W. In Lika yiwek^se.* 
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south magnetic pole^ does not coincide with the 
south pole of the earthy but is situate about 24^^ 
to the east of that point. The north magnetic 
pole, has been visited by our Arctic navigators^ 
while the south magnetic pole has been approached 
within 160 miles. 

The magnetism of the earth is very powerful, 
and exerts its influence upon everything upon its 
surface, although, we are not always aware of its 
influence. When bodies of iron and steel are left 

at rest in a north 
and south direc- 
tion, they generally 
become magnetic 
by induction — that 
is, by a natural 
leading in of the 
earth's magnetism, 
and if you examine 
such things as fire- 
irons, which have 
been left undis- 
turbed all the sum- 
mer in a direction 
nearly north and south, it is very likely yon will 
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End tliem to be magnetic. You maj, however, 
makQ a poker magnetic in a few seconds, by the 
action of the earth's magnetism npon it; if you 
hold it in the position shown in fig. 8, and strike 
It a few blows with a hammer, so as to make it 
ring. During this vibratory action, the particles 
are free to move, and turn round and adjust them- 
selves in obedience to the magnetic influence; that 
is, they become polar; just as the iron particles 
do when they form tiiose 
beautiful feathery clusters 
at the end of your bar 
magnet; each particle, in ^ 
this case, has a north pole ® @ © 
and a south pole, and an ^ 

axis joining the two : the "* 

north pole of one particle ( 
attracts the south pole of 
the next particle, and in 
this way all the particles ^ "^ 

arrange themselves id a ^ ^ 

polarised form, as shown ^ 

in fig. 9. Hence it noces- ^ 

Mfily follows, that one end "' 

f such a cluster must have al\ iXa ^m^as^w^"^ 



@® 

© ® 



32 

their north poles outwards, while the other end has 
all its particles with their south poles outwards^ 
and will exhibit north magnetism at one end, and 
south magnetism at the other; while at points 
between the two the magnetic force is less ap- 
preciable, because we do not have the attracted 
ends of the particles presented to us. When wo 
magnetise a piece of steel, such as the knitting 
needle, by rubbing a magnet upon it in the man- 
ner already described, we polarise its particles 
equally throughout, but the effects are as we 
have seen most manifest at the two ends or poles. 
By breaking the needle we evidently get at the 
ends of particles which were before in contact, 
and these ends become new poles as already 
shown. So also when the poker is held jn a 
proper position with respect to the earth (which 
position will be better understood presently), 
and we make it ring, the particles immediately 
accommodate themselves to the earth's magnetism 
and become polar. 

Before trying the experiment with the poker, 
you will of course see whether it is magnetic or 
not Should the poker be a soft iron one, it will 
quickly lose its magnetism after being struck, but 
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a poker of steel or of bard iroo 'wIU answer the 
pui'pose admirably. 

We have spoken of the direction of the mag- 
netic needle being caused by the attraction of the 
jKiIes of the earth, and we have seen that when 
the horizontal needle (fig. 5) is left undisturbed 
on its point or vertical axis, it arranges itself in 
the direction of the magnetic north and south. 
It must be evident, however, from our former 
experiments on attraction, that the north pole of 
the earth must have a tendency to pull the needle 
downwards towards itself, if the needle were so 
arranged as to be able to obey that impulse. 
Accordingly, if we mount the needle on a hori- 
zontal instead of a ver- 
tical axis, so that the 
needle is free to move 
in a vertical plane, the 
needle no longer re- 
horizontal, but 
of its ends inclines 
wards, or dips: — 
hmcfl a needle of this 
kiod is called a dipping ^' '"' 

:ftudte. You will hndonein your box, &'n^\\.\%i&-'i» 
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r^resented in fig. 10. We are going to perfoi 
a few experiments with this dipping needle, 
first of all, I mnst call your attention to a poi 
which may lead to some confusion in your knoi 
ledge of the laws of magnetism, unless you t 
caationed respectfng it. You know quite we| 
that poles of the same name repel each other; anfl 
yet it is customary to call that the north pole of t] 
needle that points to, or is attracted hy the E 
pole of the earth. This, of course, is quite wroi 
since poles of opposite names attract each othf 
and itJB the south pole of the needle that is attracta 
by the north pole of the earth, and the north j 

I of the needle is attracted by the south pole of t 
earth. But it is of course more convenient to ti 
navigator to call that end of the needle ' 
points towards the north hy the name of nott 
for it would appear as absurd to make a £ 
po^t point in a direction exactly opposite to thafefl 
which the place indicated is situated, as to call t] 
end of the needle that points to the north by the 
name of south, and that which points towards the 
south by the name of north. Now, although the 
compass needle and the dipping needle both have 
their north or marked ends pointing towards t 
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rth, yoa will not let that circumstance disturb 
your appreciation of the perfect trutJi of the great 
magnetic law, that poles of the same name repel, 
while poles of opposite names attract eacli other. 

Let us now examine our dipping needle. Place 
it on the table (a few feet away from the other 
magnetic things) in the line of the magnetic meri- 
dian, as it is called, or so that its ends may point 
nearly north and south, and you will observe that 
it does not occupy a horizontal position like the 
compass needle, bnt that one end dips so as to 
form an angle of 68° with the horizon; this is 
called tlie dip of the 
needle for the lati- 
tude of Greenwich. 
Ifwe travel with the 
needle furthernorth, I 
thedipwill increase; I 
and if we go with it 
south, the dip will 
diminish : bo that at 
the north magnetic 
pole the needle will 

be vertical, as shown in 6g. 11, one end pointing 
^J|UJ^ (iownwards, so aa to make the Tw.«iAV« 

*1 
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deacribe an angle of 90° with the horizon 
at the equator the ends of the needie, he! 
balanced between two equal and opposite forci 
viz., the north and the south poles of the eartb, 
■will remain quite horizontal. There is, of course, 
a Ime passing completely round the earth where 
the dipping needle is always horizontal, whi« 
line is marked zero or degrees in fig. 
This line is called the mogneHc equator: 
not the same as the equator of the earthj 
passes in some places to the north and in oth< 
places to the south of that line, so as to cut it 
about four times. We may represent, by means 
of our bar magnets and the dipping needle, what 
would take place if a traveller were to pass with 
a dipping needle from the north to the south 
magnetic pole. Place your bar magnet on 
table in the proper direction, and over its noi 
end hold the dipping needle ; the needle will 
directly downwards, as it would do at the 
magnetic pole: move the needle slowly towi 
the centre of the bar magnet, and observe tl 
its marked end gradually forms a sraaller 
with the horizon. When the needle is ovi 
centre of the magnet it will be quite horizon) 
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«s it would be at the magnetic eqnator. Move 
the needle still onwards, as if you were travelling 
towards the south pole, and notice that the un- 
marked end of the needle begins to dip as it really 
does in the southern hemisphere; and it dips more 
and more, until we get to the south magnetic pole, 
when the unmarked end will point directly down- 
wards, BO as to form a right angle with the horizon. 
By moving the needle hack to the north pole, all 
these effects will, of course, be repeated in the 
reverse order. The angle described by the dip 
in various latitudes is shown in fig. 11. 

When the neetlle is pulled aside from its usual 
position, whether of direction or dip, it returns to 
that position by a series of oscillations, which may 
be few or many, according as the magnetic needle 
is near to or distant from the poles. This is called 
the magnetic inteimty of the earth. Now the thi-ee 
magnetic »lementa»s they are called, — viz, the di- 
rectioH, the dip, and the intensky, — are all subject 
to variation, at difi'erent parts of the earth's surface. 
We have spoken of the variation of the compass 
needle at London, as being about 24^° to the west 
of oorth. This was not always so. In the year 
the compass needle at London pointed e^s-aa^^ 
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noT& and soutli, or doe north as it is caOi 

Before that year the marked end of the needle 

pointed to the east of north, and since that yeU 

it has pointed to the west of north. This 'wssi 

Tariation or declination as it is called, was at 

greatest, or had reached its maximum, in the 

1815, when it was rather more than 24^°; . 

which time the westerly variation has been al 

diminishing, or in otlier words the direction of tie 

needle is slowly coming back to the true meridiaDj 

or north and south line. This of course refers to 

the latitude of Greenwich. Similar changes 

going on in other parts of the world, only 

variation is different. Over one-half of the ■ 

the variation is easterly 

instead of westerly, and y?f5^^^ 

fig. 1 2 will give a. rough 

ides of the direction of ifs.//' 

the needle at different 

points of the earth's su:^ 

face. It will be seen 

that there are but few 

places where there is 

no variation, because, 

while the geographical 
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points or poles, viz, the enda of the earth's t 
the northern of which is marked G in fig. 12; the 
direction of tlie needle or magcetic meridians, 
tends to the inagn€tic poles, the northern of which 
is marked in our figure by the letter M. This 
point is about 19° from the north pole in the di- 
rection of Hudson's Bay, while the south magnetic 
pole is situate in the continent of Victoria Land, 
and has been approached witliin 160 miles. As 
we advance towards either of these points, the 
needle inust of course vary con sidi' r ably from the 
meridian, or north and soutli line, and change its 
direction very rapidly. At the magnetic pole the 
needle loses its direction, and points indifferently 
in any direction. Between the magnetic pole and 
the pole of the earth, the variation is more than 
90", so that the marked end of the needle points 
more to the south than to the north. 

We may illustrate the influence of the magnetic- 
pole upon the compass needlo by one or two ex- 
periments. Place the two bar magnets side by 
side, with their north poles in the same direction. 
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Blue, wiin ineu- uoriu poies in cue same oirecuon, ^^_ 

then bring down upon the north poles the hori- ^^H 

I zontal needle or the small box compass, and yoa ^^^M 

^^^ will find that the needle can be turned ravmd.v<c>.- ^^H 



differently, and will bKow no tendency to j 
one direction more than another. One end of ti 
needle will he powerfully drawn downwards 1 
the attraction, but tliis end may be made to p 
indifferently to the east, to the west, to the nort 
OP to the south, provided the centre of the need! 
be properly placed oyer the bar magnet. You w 
thus understand why the horizontal needle loses il 
direction at the pole, and regains it when taken 41 
a distance therefrom, for it then acts as an attr 
tive force, and the needle ranges itself in the I 
of that attraction; bo we may also understand whJ 




according to the observation of navigators i 
proaching the pole of the earth, the variatiuiifl 
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ipaas increaBCH rapidly. Place the bar 
magnet on the table, and let the north pole repre- 
sent the magnetic pole of the earth, while a six- 
pence placed to the right of this pole, shall repre-" 
sent the north geographical pole : now bring the 
l^^^amall compass gradnally tip towards the coin, and 
^^^■tfben placed thereon, 70a will find the Tariatton 
^^Hb be upwards of 90° : some of these effects are 
^^^TBpresented in fig. 13, where M represents the 
north magnetic pole, and the various arrows show 
I the positions of compass-needles. 

^^^^ You will now sec the reason why we stated 
^^^Bnt the earth might be considered as a large mag- 
^^^■Bt, since it influences all the magnets upon its ^^1 
^^Fmrface, and gives them their direction, dip, and ^^M 
^H Jntensity. The magnetism of the earth is, however, ^^M 
^* distributed very tmequally over its surface, so ^^M 
that it is impossible to calculate before hand, what ^^M 
is the direction of the needle at any particular ^^| 
spot. This must be found by experiment; by !■ 

actually going to the place, and marking the 

I result on a map or chart This being done for a ^^1 
■Kat many places, we thus get certain lines on ^^^^ 
mr charts which are of great importance to the ^^H 
pvigatora. Thus the lines which, "^a^^ ^Vt^-^i^ ^^M 
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all the spots where the needle has the saifl^ 
directioD, are called lines of equal variation. 
These lines are not regular curves, hut very 
irregular and complex ones. jHfte line of no 
variation, or that which passes through places 
where the needle points due north, ia a waving 
line, passing through hoth the poles of the earth, 
and also through both the magnetic poles. In the 
year 165S, this line passed through England, but 
since that time, as already noticed, it has shifted 
to the west, so that it now passes through the two 
American Continents, while the other half of the 
line passes through Australia and China, and 
appears to be gradually approaching us, as the 
American line recedes ; so that the magnetic polea 
probably have a very slow westward motion round 
the polea of tlie earth. 

The line» of equal dip, or lines drawn tliroagfa 
those places wlipre the dipping needle makes the 
same angle wit)i the horizon, are much more 
flimple thaii those of equal variation : they resemble 
parallels of latitude, only irregularly waving, as 
shown in fig. 11, where tlic line of no dtp, or 
maynelic equator, is marked with a zero. As the 
dip depends on the magnetic poles, it must, 
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I «<Humon with all the magnetic lines, be gradnally 

moving westwards ; so that the dip like the va- 

I'ation, is constantly changing. The dip in 
pglond is slowly diminishing. 
fit must also be stated, that both the direction 
td the dip of the magnetic necdio, undergo very 
lall changes at different hours of the day, and 
; different seasons of the year ; bat the changes 
tan only be observed with apparatus specially 
constructed for the purpose, and in buildings 
c alled Magnetic Observatories, properly arranged. 
^^HkThe magnetic intensity also varies irregularly 
^^^B^ the earth's surface. In order to ascortaia 
^^^ras, as well as the other magnetic elements, care- 
ful and laborious observations have been made 
with good instruments, in many pai-ts of the 
world. For this purpose, expeditions have been 
sent out, and magnetic observatories fitted up at 
great cost to the British public, as well as to other 
Dations, who are wise enough to see, that material 
prosperity is closely connected with advances in 

K'entific knowledge. The increasing use of iron 
^e construction of ships, renders it necessBry 
be well acquainted with the effects of that 
ital on the ship's compass. The effect of masaea 
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of iron in the glitp is to draw the compass net 
out of its true position. The amount of error due 
to this cause must he nicely calculutod and 
allowed for, or the ship would he in danger of 
being run ashore and wrecked, when the pilot 
thought he was in open water. In those parts of 
the earth, where the magnetic intensity is small, 
the ship's compass needle is the more disturbed by 
the iron on board than where it is strong ; so that 
we see how important it is to know the variations 
in the magnetic intensity at diS'erent parts of the 
world. 

The mariner's compass, as you are aware, 
sists of a magnetic needle, with a card attacl 
which compasses or includes all the points of 
horizon. Yon will find a small pocket compawl 
your box, but this is not a mariner's compass 
ia called a land eompasa, for the card in this case 
ie not fastened to the needle, so as to swing round 
with it as in the mariner's compass, but is fixed HI 
the bottom of the box, and the needle mounted M 
its point, moves over the card. A compass ^ 
this kind is very convenient for foot travellers 
when they want to know the direction in wiiich 
they are travelling. As the needle points betwi 
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Eand 25° to the west of north, it is easy to pTaw 
card with respect to the needle, so that the 
r-de-lis shall point due north, and we can then 
I choose the point we wish to follow, or ascertain 

which point we are actually following. 

You are of course aware that the compass card 
contains thirty-two divisions, or in other words, 
the plane of the horizon is supposed to be divided 
into 32 parts, by lines drawn diametrically throngh 
the circle. These parts or divisions are called 
points of the compass, but tlio sailors call them 
rhumbs. The principal line in the compass card 
is that of the magnetic meridian, and the north 
Mint being the moat important is usually marked 
lith an ornamental arrow or jUur-de-lis. At 
Ight angles to tliis line is drawn another line, 
nrked E, W, or east and west line, by which 
means we get the four cardinal or chief points. 
By drawing lines between these four points and 
passing through the centre, we get four other 
points, known respectively as north-east, eouth- 
tast, north-west, and south-west. By continuing 
the division in the same manner, we get eight 
other points, which are named respectively from 
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^^^ their position with respect to the eight princijKff^ 
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points. Thus the point midway between N and 
NE is named north-north-ecut, as being nearer north 
than cast. So also the point E and NE is termed 
east-north-east, as heing nearer the cast, and it is 
marked ENE. In a similar manner we have the 
points NNW and WNW for the points between 
north and west, SSW and WSW for the points 
between south and west, and SSE and ESE for 
the points between south and east. By continuing 
the division we get 16 more points, which are 
named from their positions with respect to the 
other points, with the addition of the word 6y, 
thus — the point midway between N and NNE is 
called north by east, and is marked N by E ; that 
between N and NNW, north by west, and is 
marked NE by N, and so on, leaning for the 
designation towards the neai'eat of the four ele- 
mentary cardinal points. Thus the point midway 
bet\veen E and ENE Is termed east by nortli, and 
BO marked E by N. In tliis way we arrive at 
32 rhumbs or divbions of the circle into points, 
which taken in succession from the first or prtn- 
cipal point, north, and carried round the circle 




47 

in either direction^ east or west, — suppose in the 
east direction, will stand thus : — 



K. 


E. 


s. 


w. 


Nby B. 


E by s. 


8 by w. 


w by N. 


KKE. 


£S£* 


ssw. 


WNW. 


KBby N. 


8£ by E. 


8W by s. 


Nw by w 


HE. 


SE. 


sw. 


NW. 


KB by E. 


SE by s. 


sw by w. 


NW by N 


BNB. 


SSE. 


W8W. 


NNW. 


E by K. 


S by E. 


w by 8. 


N by w. 



When you are able to remember and repeat all 
these points in their proper order, you are said to 
boas the compass. 

There are many other things respecting the 
magnet, and the ship's compass, which another 
day you would like to know, and you will find 
them described in larger works on magnetism. I 
must now take leave of you, hoping that this little 
book and the box of toys to which it refers, will 
possess the attractive without the repulsive pro- 
perty of the magnet 
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^H EDUCATIONAL TOYS. 

^^" The following list compriseB some few of the Educationn] Toya 
I pobliBhed liy Messrs. Joseph, MiEits k Co. A Aill DescripdTe 

CSitalogae, cootamiiig a mucli larger Toriety than those onumorated 

here, msy be bad on upplicatiou :— 

Bdtter'S tangible arithmetic and geometry foh 

I children. Hluatratcd by Eugcavinga, gjid It Buz of 1«4 CabM. 

Price Si., 4», 6rf., 6*.. and 7«. 
BDTTER'S DISSECTED TRINOMIAL CUBE; an olcgant M»thsmEti<»] 

lUiutration; in a Box. with Doiicrititioii. Small Ske, priue Si. 
STEREOMETRY MADE EASY; cotuiHing of a Box of 44 Goometricol 

Solids, witli Description and Six Plates of Diagraitu. I'rics Oi. 
THE CONIC SECTlONtJi oonaisting of Five Directed Cones in a Box, 

with Letter-preBB Description. Piioe 6*. 
SCHROEDER'S ELEMENTS OF CONSTRUCTION; adapted as Draw- 

iug Models, with Diagnms and Descriptioii ; in poliBhcd NuCvood Box. 

PAROCHIAL MODELS; designed for tho lUo of SohooU. PriuoaU 
GEOMETRICAL DRAWING MODELS. Price 6*. 6A 
DEACON-S elements OF PERSPECTIVE DRAWING; with Text. 
Prioese*. 

— Sjnali Eiie. Price I £«■ 

I 'DRAWING MODELS, ncuuniloly eiccnled i n White Wood; with Diagnuns 
I and Kroctioiia (or Use. Price Bt. 

■■CEOM^'IKICAL MODELfi, for teaching Dascriptive GaomoUj; a large 



rTHE PRACTICAL BUILDING TOY; irith Directions nnd Worhing 

I Drawings for the Erection orPcrniiuicnt StractmeB. Small Sizu, priuo liH 

THE BAVAUIA; a boautiliil repreeenta^on of the oelohrabid Statue at 
Munich; with Hietorical Sketch b; Maduaie de Cbateloiu. Largo S«e, 
price 7», 6d. 
THE CONSTKUCTION OF BRIDGES; un instractive Building Toy, 
illastradng the Tiicury und Practioa of Foruiiag Arches. SmaH S' 
(Orio Aich). price 7t. Sd. 
, AUSTRIAN BUILDING MODELS. Pri^wt U«.A' 
L a'HE LITTLE BUILDER. Pr\™ *.. 
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KEAL MODEL BRICKS, for Juvcnilo BuildBra (in Two Colonra). Price 

St. 6d. per Box ot 100. 

ConMBting of 100 Buff und 100 Red Bricks. Prico 5». 

WORKING MODELS OF THE MECHANICAL POWERS; with D ' 

^vsTtutt. Price 16(. 
BARKER'S CENTRIFUGAL MILL; with DoscripUon. Price Ti.6i.rf 
HERO'S FOUNTAIN; with Description and Diagram. Price S>. Gii. 
TANTALUS' COP; with DrsCTiption and Diagniin. Price !». 
THE MAGIC CASK; ciempllfjing tlio Forca of CompresFBd Air; i 

toription and Diagram. Price 3« 6d. 
THE MYSTERIOUS FUNNEL; iUustrating the PresBnro of the 

phere ; vith DescriptioD and Diagram. Pnee St- 
THE MAGIC CAN; ditto ditto. Price a».6i 

THE MAGIC COFFEE-POT; ditto ditto. Price 8». Sd. 

THE MAGIC URN; ditto ditto. Price U. 6d. 

THE COMMON SUCTION PUMP. SmuU Siwi, prion U. 
THE FIRE ENGINE. Price 5j>. 
BOTTLE IMPS; an nmuiing ecicnttfic Toy, illoitrHtiye of the ncUoo ol 

pressed air upon Liqaiila. Price 6d. 
SYRINGES; a lacgB variety of. 
THE AERIAL TOP; with DoBcriptioQ, PricB li. 
NINETY NEW PUZZLES, in polUhed Bos, with Key, hoand 

Prices*. 
THE AMERICAN GEOMETRICAL PUZZLE. Prico 4j. 
THE PROTEAN PUZZLE, witli Book complete. Price 1<. Grf. 
IMPROVED KALEIDOSCOPES, in Brass Caaet, with movBablo olyeet^ 

price 4t. Hd. 
FOUNTAINS, n lurgo variety of; witli Effective Landscape SiMnery. 
THE DIAPHANOUS KALEIDOSCOPE; a new voriety, with Description: 

Price 3i. 6d. 
THE PHEUSITROPE; a new Optical Tify, ciMbiliDg (he most eiuprising 

effcols; with Description. Price Si. Sd. 
THE MAGIC DISC; on Op^oal Toy.foroiihibiang the reUntive natnre of 

the HamoD Sight. Price it. ed. 
THE STROBOSCOPE, ■ liirgoc detcription of the above. Prico 8«. 6J 
THE MAGIC CIRCLE; & pleating opUcal illasion. Price !i. 
MAGIC LANTERNS, of various sines and prices, with lettorpress Description. 
LESSONS ON COLOUR; coniitting of 36 ColonroU Discs, illnstrativo oftha 

Primary, Seooudary, and Tertiary Colours, with letterpress DescriptkiD 

(adopLod by the Home and Colonial Sobool Society). Prioe Si. 
,GNET, funiliarly described and illnitnkted by a Box of 
. by Chirlet Torolinsnn. Friea 10». 
\IUNER-S COMPAfiS; ofvartonssiictMiapn'**- 




Magnrf^l 



Deseriptive Catali/gne 



MODELS OF CRYSTALS; oompriamg IS CrystnlLine FormBj mtli Do- 

BoriptioQ. Price 7». 
PRINTING PRESSES! of various aizea ana prices. 
WORKING MODELS OF STEAM ENGINES; ditto. 
MINERALS AND THEIR USES; bemg a. coUecta'DQ of Spocimeiu, nitb 

DesoriptiTe Text, in a. ttraag Card-board Box. Prico Hi. 6d. 
GEOLOGICAL SPECIMENS^ bebg a Collection of Rocke, aocwupa^iied 

bj a new iDtroduetOrj work, sntitlsd " OaCliaea of GonJogy," to which 

k appended s, complete Sfoepais of the Britiah Strata. Price 3>., com- 

riets, in a neat Car^-board Box. 
THE MANUFACTURE OF A NEEDLE, b7 Choii. TcmllnsoD; iUnBlrated 

It; Wood E^ngravinga, and a eeriee of Speciineni luountud on a, Caid; 

in a Case, complete. Price 1(. id. 
THB MANUFACTURE OF A PIN, b^ Charles TomliDson; acoomranied 

b; SpHMinaiis, showing the Progroea of tho Manufactam from the Kongli 

Metal to the Finished Artiolc ; complete in a Case. Prico I«. 
THE MANUFACTURE OF PAPER, 1^ Charfea Tomlimon; with IUu»- 

tratiTe Bpecimenc Price Ij. id. 
MINIATURE MODELS OF TRADE IMPLEMENTS— 

I. Bricklayer, Plasterer & Mason. 5. Plumber and Painter. I 9. Cooper. 
S. Carpenter and Joiner. ,6. Tailor and Shoemaker, 1 0. Favior. 

a Gaidouer. '7. Bookbindor. II. Farrier. 

i. Cabinet Maker. 8. Lockamith. | 

Price of each Set, complete, 1< id. 
DESTER'S PORTABLE MUSEUM OF NATURAL HISTORY ; bdng 

s CoUeolaon of matenala from the MinDTa], Vegetable, and Animal. King' 

dORia, both raw and maoafactured; for the Use of Schooli; ia bandssma 

JMoliosany Caao with Si Dniwers. Price SU. 
in Stained Deal Case, with Five Drawara. Prioc 63«. 



Educational Works. 
*HE ZONES OF THE EARTH ; being a Serie* of Ten Sheets of Coloured 
BlngrariD^ mounted on Cardboard, and accompanied with Explanatory 
Deacriiitions, in Ten Parte; complete in a Pertfolio, price I6i. W. 

■■ ■ " '• 'ii Frigid Zoaa. 

Ji Temperate Zone, Fart I. 



PmdticUoiu ot the Ni 



dactloni of (be TorriA %ne. 



TUT 



. 10. PreducUonaefllieSauttiTeinpenleZi. 

Eaofa Plate may be had Kpiuvtelf, with DeKiivtlon, Pow 
imooo of this Work )i to pruMi to ftie -jnaUilvS \eictk> Wi -tei 
luumtittK &cia of H»tnr«l lUtlecy. T\iEio>jMia».>-»H*>*-^' 
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:h knowing, hdcI whnr 
', we prraMit 

unit bwiitiftinj- colnnmi, tat > -■ — '- ~" — ■— ■■ — i— '— -- — ■- --= — -'■■•■ " • 

USEFUL PLANTS; conaia^g oT Twelve Platas of benndftilly c 

Diagriims (lite aize), reppenantuig the foUowing sniyects; — 

I. Pro, la. Tiio Poliito. W. Hemn. 






30. HoTH-nillil) Rool. 
TubaiDuiru. 



Complete, witli DotcripCiva Tent, prioa Tf. 6iL 

USEFUL PLANTS; Mounted on Boards Tor the ane of SchooKprioe Id*. «(t 

TQE ZOOLOGICAL GARDEN; contmniog IS ClinmioUthogTaphic Mat- 
tralJons; Cloth, 4to, gilL Price 8>. 

OUTLINES OF GEOLOGY; int«ndedaaBcompfinion tea CoUeotion of Geo- 
logical Spocimeas, with SynopBis of British Rocks. Fcp.STO., cloth, price Ijl 

ILLUSTRATIONS OF NATURAL HISTORY; oonaitin^ of 48 datelt 
of Colonred Lithograpba of the Tarioiu Members of the Aninul Kiii|dom, 
vith their Dunes in English, French, and Gemuui. Price 4f. 

THE DOMESTIC ANIMALS, conm's^g of 30 Coloarad Plates, price S«. 

BEXTER'S ANIMAL AND VEGETABLE SUBSTANCES, u«rf in Uw 
Arts uid ManafBctaTes, price Si, 

THE ART OF MODELLING WAX FLOWERS, by Mn Sldll, price I*; 

GEOMETRY TAUGHT BY COMMON THINGS; a Series of Four 
Shseta orbcnutifutty Colonred Deugni; stiCclted in ti Wrapper, price it. 

ESSAY ON THE EDUCATIONAL USES OF TOYS. Price li. 

THE HISTORY AND EFFECTS OF THE MAGIC LANTERN. Prie* 

IdaJfBT. Bmilixtix 'Ji«:rilN..J and illn'.lraUA hv Woolc-iu, liy CLiiIai 
"— Ptia^ It. 




Bcioriptive Cataloiiue. 



oiiil Edition. 



^^K Amusing Books for Children. 

^^BS^STS ROAD TO RUIN. Fiflli Edilion. Price 1». 

^^■NB qUARKI^LSOME DOG; a compunioD to thu nbovQ. 

^H Frioe \s. 

I THB CHILD'S OWN PICTDRE BOOK; an illuetrolpd Rook of Rhytoos 

r for Little Fnlks (tranalated from tlie Gennan). Piioo %t. 6d. 

TIIK BLIND FISniilRMAK. Price 2*. 6rf. 

THE GREEN BOY. Socond Edition. Prioo 2». 

I'UNCH'S MERRY PKANKS; n Little Piny for LilUe People. Sooond 
Edition. Price Si. 6d. 
' KING NUTCRACKER: sdapled by J. R. PlsncK E»q. Price 3*. 6d. 

AMUSING PICTURES KOK CHILDREN; 24 Plates. Boond, price 4»., 
PLiin. 

12 Plotes. Part I., Bound, prioo 4». Bd , Coloured. 

Purt n.p boand, price 1>. 6d,, Colonred. 

24 Pliitcs. Bound, price 8*. 6rf.. Coloored. 

24 Plntos, in Portfolio. Price 4*. 6d. 

It Wrapper, Parts L and IL, eaob coottuaing \2 



Plllt«fS. 



Price l». 

The followlcg is the liet o1 



fc Tbe Slniy of S*lnl Qporec uul U 
ilTIWflMjrjof "■— -^ 
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Mcaxrg. Jineph, Mi/erg, ^ Co.'s 



INiaODUCxioN TO SKETCHING FROM NAtURE. A Serie 

Eiisy LesBODB. In Five Parts. 
STUDIES IN STILL LIFE. A Series of Progresavo LeseonB, for Ihc 

of Beginners. In Five Parts. 
INTRODUCTION TO THE STUDY OF THE HUMAN FORM. 

Five Parts. 
STUDY OF THE HUMAN FORM; and Series, In Flvo Parti. 
STUDIES OF ANIMALS. 
STUDIES OF FLOWERS. 

STUDIES OF LANDSCAPE SCENEKY. Li Five Pacts. 
STUDIES OF TBEES. lu Fiva Parts. 



] 



_ The Betdl Prlco of [«ch 

Public Al 
H-Dnwlt 



:, contiMng Sii or Efghl Slice 



„ - . i«, U ElgUtpBMt. I 

^ jund la C]i>tb ami Lcttcrrd. jirLcc 4i. I 

Tbn Pnlillr. ire •Ino mppUed with Sola, or Pini of ScM, uf ibe cgmiiU.'le Editluu d 1 

b .<^ ... . "-.,Qfl|^ ind eompiiidiig the fOllDwlnii : — 

IlEKHsa' DrawihC! Bookb (continued)^ 

firstbodkdi'dkawing LESSONS, v.— studies from still life. 



II.— LANDSCAPES, 



HI,— FLOWERS AND FRUITS, 



JV,— ABABEStlUGS. 



DtW. I 



VIU.-OEOIfETIUCAI. DRAWRW. 



Prieo of Enuli Part Eigbtpeuoe. 
UERMES' DRAWING INSTRUCTOK; foe >dvKHsei 

Forts, eecli Put oontuining Fottr Pl&tos, piioe \t. 3d. per Ftut. 
THE ART OF FLOWER PAINTING; in Tliree Parta, skIi coDtduing 
Foot Plolo, price lb. ^ 

. SmiJl Sm, Four Parts, price l». 

FOSESTS AND MOUKIAm^i 10 ;'lale.,t*u. Vi.W.wtAv. 



m 



Descriptive Catatiii)'ie. 



IlUENTZ'S ARCHITECTURAL ORNAMENTSj laPktCB. U.3rf.racli. 
I'SAUirS LANDSCAPES; 13 Platoa. U 6d. oach. 
ff, STUDIES OF HEADS (Folio)j 12 PlaWs. Price U. esoli Plate. 
Irin-LFER'S STUDIES OF HEADS; in Two PiiTt8,a<. eadi Part. 
yXHE DRAWING BOOK OF LANDSCAPES. Designed by Heinrioh 
MiltzeL In Eight Porta, coolt containing Five Sheet! of Drawings. 
fill, per Put. 

[' THE DRAWING BOOK OF FLOWER§, DeaiBned by Kail Klipper. 
In Four Parts, each containing Six Sheets of Drawings. 6d, par T ' 



I 



I ^- 

I. 



THE FREE HAND DRAWING BOOK; in Twelve Piirts. Sd per Part. 
THE DRAWING BOOK OF ARCHITECTURAL ORNAMENTS. First 

Scriea. Lurge Size. In Six Ports, each containing Seven Sheets, la. 6d 

per Part. 
THE DRAWING BOOK OF ARCHITECTURAL ORNAMENTS. 

Second Senas. Lbtko Siio. In Two Parts, each containing Sereo Sheets. 

S*. per Part, Tinted. 
THE DRAWING BOOK OF FIGURES. Designed l.y C. G. A. Rohdo. 

In FourParla, each containing Sii Sheets, 6d per Part. 
THE DRAWING BOOK OF FOREST TREES. In Two Parts, enoh 

oontfuninK Eight Shoeta. Is. 6(1. par Part, 
THE DRAWING BOOK OF ANIMALS, In Four Parts, eadi conWining 

Eight Sheets. Ij. 6d. per Part, 
CANTON'S STUDIES OF ANIMALS; in Nitie Parts, enoh oontiuning 

Foar Plates, lintcd; price Is. aach Part. 

Folio; price Is. id. per ShocL 

for Coloured Cmyons (in vrevaraiioa'). 

THE NEW SLATE DRAWING COPIES. 9d. 

STEPPING-STONE TO THE ART OF DRAWING; being Copica for 

Free-hand Drawing on Slate. In Three Parte, oach containing Sixt«ea 

Sheets of ninstiationB. 6iL per Part. 
EXAMPLES FOR DRAWING WITH SLATE AND PENCIL; showing 

how Cliildrea ae accustomed to Draw and how they onght to Draw. I*. 
THE BOrS OWN DRAWING BOOK; in Three Parts, each contiimng 

Six Plates ; price id. par Part. 

the Three Parts complete id on« handHms 

volume, cloth gilt. Price ii, 

DRAWING LESSONS IN PERSPECTIVE. Sd. 

ALLGEMEINE ZEICHEN-SCIIULE IN UMRISSEK (General Drawing 

Jtook of Ontline), in Twelve Parts, each containing Twelve Sbeeta. 

Price it. per J'art. 
PAHOBAMIC DRAWING BOOKS, ia Sii Parts, price li. each. 
ORNAMENTAL DESIGNS IN COLOUR, fbr the nse of Stndeots, Honso 

Decorators, &c Approved by the Board of Trade Department ofSdeoaa 

ondArL In Ten Parts, eao\i wm«itfiTttFwe^sB«». ■\».*A.-wm.'«i% 



Messrs. Joseph, Myers, Sf Co.'i 



KaterlalB fcr Drawing and Fainting. 

Miflsn.J'lHKnt.MVBU. JiCa.,FODt)nDC loBDpply a turgc variety oF Hntirriili fur nranrlnii 

■■cncUi, Crayaia. IiKliH'rnbbcr, Stiuoin. Calonr Bimea, Inilltu Int. Oiunel's llidr Bruikn, 

EliBdB, pHlrtti^ luul fivury oilier requiflitfi fbr Art^U. 

DRAWING MATERIALS FOB JUVENILE ARTISTS; compmmB 

Threo FcndlB, India-mblier, Set-tqu»ro, Flut Kiil«r, Six Sliet-te of 

Drawing Cotncs and Six SliECti of Dniwing P&psr; complcts in a nont 

Cardbouil Box. FiioQ 2: 6d. 
SmoJleir Saa; WBnprising all tho abOTe-muncd conl«utH, 

except AeRulei. Prioo 3>. 
MATERIALS FOR CRAYON DRAWING j oompriMng Tinted Paper. 

Crayona, Crayon holder, Slumps, Fonr Sheets of Conlon'i " StudJM of 

Anlm^Jf ," Drawing Pencils, &c , in atrong Card-b«ird Box. Prioe 3t. 6d. 

SimUler Size, lor Coloiirod Crayon Drawing ; price S*.6ii 

THE LITTLE ARTIST'S MULTUM IN PARVO; oontaining Dmwng 

Co[aea, boundia Clotli -, Sketch Book, Pencils, nod India Ruiiber, ia ft 

hnndaoiDQ box eoniplets. Prioe 6t. 
SCHROEDEU'S DRAWING BOX; oontaining an assortment of Sct-squuet, 

T-9quarG!i, Curves, Dividers, Rules, &,c, compaotl; fitted in a, large flat 

Box. Frioc 3ii. 

Smaller Siie, Price aS*. 

THE LITTLE ARTIST'S COMPANION; oontaining Nino Colours (fitted 

ia Sanocrs), Indian luk, Fendls, India-rubber, Bruahes, with Six Coloorod 

and Six DacalDnTod Designs; coiDiileta in Mahogany Box Price fii. 
THE FLORAL COLOUR BOX; conloiniug Twelve sniwrBne Colonrs, 

Inilia-ruhbiv, Pencil, Bmsbes, and Pullets; together with Six Colourad 

and Six Uocalourod Groups of Flowers. F^co 3*. 
JOSEPH, MYERS AND CO.'S COLODR BOX; centring Twelve Cakoa 

of superfine Colours, SUb, Water Glass, Indian lak, Ounel Hair, PunoilB. 

Prioe lOi. 

with Drawer and Palette. Price ISi, 

FLEXIBLE SLATES; No. I, pricB4(£.; No. 2, priue Sd.; No. 3, price M.; 

No. *, price 8 j.; No, S, pries lOd; No. 6, price U. 
METALLIC SLATES; moaufacturwl from % new malcrinl, nnJ ahaniolerisod 

!«■ lightnoii, oleuroesB, and durability; in murblod fwmei, — 

No. I— T^XSj inohoi, priM Sd. Na 3 — 9X6j inahos, price lOd. 
Ne. 3 — 10X71 inches, price 1>. 

. 111 hard- wood franiDs. — 

No. I — 9jxfi^ inches, price lad. No. 3 — I2x 9 inohoa, prioe lt.4tL 
S— lajx7f inches, pric« Is. 4 — V)X 10 inchoa, price li. U. 

- — — for Poclcet use bouud iu doth. Price l<. 

TiOBiptoB ana rinceal, IMnWrs, t^ CreWSl.Ui!loin,VteliovH«i»- 
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